Structural phase transitions (SPT) in perovskites are broadly classified as ferrodistortive (FD) or antiferrodistortive (AFD) depending on whether they result from the softening of a zone centre (q = 0) or a zone boundary phonon (q ≠ 0). These transitions usually involve change in the space group symmetries. However, SPTs may also be isostructural in nature which do not involve change of space group symmetries. Isostructural phase transitions (ISPT) are rather rare and they can be easily missed as one does not see any distinguishing feature (like peak splitting, appearance/disappearance of peaks etc) in the diffraction patterns. ISPTs of FD type have been reported recently by our group in BiFeO3 based multiferroics [1-2] but there is no report of antiferrodistortive (AFD) phase transition that is isostructural in nature. We present here unambiguous evidence for an isostructural AFD transition in the stable orthorhombic phase of CaTiO3, the archetypical perovskite material, based on the analysis of neutron powder diffraction patterns using Rietveld and mode crystallographic techniques. Our results are supported by density functional and Landau theory calculations. These results will have important bearing on the ferroic properties of manganites, ferroelectrics and multiferroics having orthorhombic CaTiO3 like perovskite structure. Our results on CaTiO3 may also provide clue to the unexplained geophysical phenomena in the upper part of the earth's lower mantle consisting of the perovskite phase of (Mg,Fe)SiO3.
